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DESCRIPTION 

DISH WASHING MACHINE 
Technical Field 

[000 1 ] The present invention relates to a dishwasher that washes 

and rinses dishes such as plates and cups. 
Background Art 

[0002] Conventional dishwashers include dishwashers with 

nozzles that spray washing water provided in the top and bottom of a 
washing chamber, and nozzles that spray rinsing water provided in the 
top and bottom of the washing chamber (for example, see Patent 
Document 1). In this type of dishwasher, a mechanical chamber is 
provided below the washing chamber, and the mechanical chamber 
includes a washing pump for supplying washing water to the washing 
nozzles, and a rinsing pump for supplying rinsing water to the rinsing 
nozzles, and so on. 

Patent Document 1: Japanese Patent Application Laid-open No. 
2002-272665 

Disclosure of the Invention 

Problem to be Solved by the Invention 

[0003] However, in a dishwasher as described above, normally 

the washing water distribution pipe connected to the washing nozzles 
and the rinsing water distribution pipe connected to the rinsing nozzles 
penetrate the walls of the washing chamber and extend into the 
mechanical chamber (see for example, Fig. 4 of Patent Document 1), so 
it is very difficult to install and remove the washing water distribution 
pipe and the rinsing water distribution pipe from the washing chamber 



1 



FP05-0002-00 



side. 

[0004] Also, in this type of dishwasher, normally the washing 

water distribution pipe connected to the washing pump and the washing 
nozzles and the rinsing water distribution pipe connected to the rinsing 
pump and rinsing nozzles are arranged separately, so the layout of the 
washing water distribution pipe and the rinsing water distribution pipe 
within the washing chamber becomes complex, and as a result space 
within the washing chamber is narrowed and the maintainability of each 
of the distribution pipes can be reduced. 

[0005] Therefore, it is an object of the first invention to provide 

a dishwasher for which the washing water distribution pipe connected to 
the washing nozzles and the rinsing water distribution pipe connected to 
the rinsing nozzles can be easily installed and removed from the 
washing chamber side. 

[0006] Also, it is an object of the second invention to provide a 

dishwasher for which the layout of the washing water distribution pipe 
and the rinsing water distribution pipe can be simplified. 
Means for Solving Problem 

[0007] In order to achieve the above objects, the dishwasher 

according to the first invention in which dishes are housed in a washing 
chamber, and washing water is sprayed from washing nozzles to clean 
the dishes, and rinsing water is sprayed from rinsing nozzles to rinse the 
dishes in the washing chamber, comprises: a washing water distribution 
pipe arranged within the washing chamber and on which the washing 
nozzles are installed; and a rinsing water distribution pipe arranged 
within the washing chamber and on which the rinsing nozzles are 
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installed and which can be installed integrally with the washing water 
distribution pipe, wherein the washing water distribution pipe is 
removably attached to a first connecting pipe connected to the outlet 
side of a washing water supply pump in a washing water tank in the 
bottom of the washing chamber, and the rinsing water distribution pipe 
is removably attached to a second connecting pipe connected to the 
outlet side of a rinsing water supply pump in the washing water tank. 
[0008] In this dishwasher, the washing water distribution pipe 

on which the washing nozzles are installed are arranged in the washing 
chamber, and removably attached to the first connecting pipe which 
either directly or indirectly communicates with the outlet side of the 
washing water supply pump. Similarly, the rinsing water distribution 
pipe on which the rinsing nozzles are installed are arranged in the 
washing chamber, and removably attached to the second connecting 
pipe which either directly or indirectly communicates with the outlet 
side of the rinsing water supply pump. Here, connecting the washing 
water distribution pipe and the first connecting pipe, and connecting the 
rinsing water distribution pipe and the second connecting pipe is carried 
out in the washing water tank in the bottom of the washing chamber, so 
the washing water distribution pipe and the rinsing water distribution 
pipe can be easily attached and removed from the washing chamber side. 
Moreover, the washing water distribution pipe and the rinsing water 
distribution pipe are integrated, so handling is extremely easy. 
Therefore, the ease of assembly during manufacture and the 
maintainability of the piping or within the washing water tank can be 
improved. 
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[0009] Also, it can be desirable to arrange the rinsing water 

distribution pipe within the washing water distribution pipe, and arrange 
the second connecting pipe within the first connecting pipe. In this 
way the space taken by the washing water distribution pipe and the 
5 rinsing water distribution pipe within the washing chamber can be 

minimized. 

[0010] Also, it can be desirable to provide the first connecting 

pipe on a casing that houses the impeller of the washing water supply 
pump, and to extend the second connecting pipe from within the first 

10 connecting pipe through the casing to the outside, and connect the 

second connecting pipe to the outlet side of the rinsing water supply 
pump. By adopting this type of washing water supply pump, a double 
structure distribution pipe with the rinsing water distribution pipe 
arranged within the washing water distribution pipe can be conveniently 

15 adopted. 

[001 1] Also, it can be desirable to arrange a removably attached 

casing that houses the impeller of the washing water supply pump 
within the washing water tank, and to connect the washing water 
distribution pipe to the first connecting pipe provided on the casing. In 

20 this way, by arranging the casing of the washing water supply pump 

within the washing water tank, the number of components is reduced, 
and space can be saved. Moreover, the casing can be removed from 
the washing chamber side, so maintenance of the impeller within the 
casing can be easily carried out. 

25 [0012] In order to achieve the above objects, the dishwasher 

according to the second invention in which dishes are housed in a 
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washing chamber, and washing water is sprayed from washing nozzles 
to clean the dishes, and rinsing water is sprayed from rinsing nozzles to 
rinse the dishes in the washing chamber, comprises: a washing water 
distribution pipe connected at one end thereof to the washing nozzles; a 
rinsing water distribution pipe arranged within the washing water 
distribution pipe and connected at one end thereof to the rinsing nozzles, 
wherein the other end of the washing water distribution pipe is 
connected to a washing water outlet provided on a casing of a washing 
water supply pump, and the rinsing water distribution pipe passes 
through the washing water outlet, penetrates the casing, and the other 
end of the rinsing water distribution pipe is connected to a rinsing water 
outlet of a rinsing water supply pump. 

[0013] In this dishwasher, the rinsing water distribution pipe 

that connects the rinsing water supply pump and the rinsing nozzles is 
arranged within the washing water distribution pipe that connects the 
washing water supply pump and the washing nozzles, and furthermore, 
the rinsing water distribution pipe penetrates the casing of the washing 
water supply pump via the washing water outlet. In this way, a double 
structure distribution pipe formed from the washing water distribution 
pipe and the rinsing water distribution pipe is arranged from the 
washing water supply pump to each nozzle, so the layout of the washing 
water distribution pipe and the rinsing water distribution pipe can be 
simplified. 

[0014] Also, it is desirable that the washing water distribution 

pipe has an upstream side washing water distribution pipe connected to 
the washing water outlet and a downstream side washing water 
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distribution pipe connected to the washing nozzles, and the upstream 
side washing water distribution pipe and the downstream side washing 
water distribution pipe are connected to be freely installed and removed 
from within the washing chamber, and the rinsing water distribution 
pipe has an upstream side rinsing water distribution pipe connected to 
the rinsing water outlet and a downstream side rinsing water distribution 
pipe connected to the rinsing nozzles, and the upstream side rinsing 
water distribution pipe and the downstream side rinsing water 
distribution pipe are connected to be freely installed and removed from 
within the washing chamber. In this way, the connection between the 
upstream side washing water distribution pipe and the downstream side 
washing water distribution pipe and the connection between the 
upstream side rinsing water distribution pipe and the downstream side 
rinsing water distribution pipe can be carried out from within the 
washing chamber so that the connections can be freely attached and 
detached, so the downstream side washing water distribution pipe and 
the downstream side rinsing water pipe can be easily attached and 
removed from the washing water side. Moreover, the downstream side 
washing water distribution pipe and the downstream side rinsing water 
distribution pipe are integrated in a double structure distribution pipe, so 
the downstream side washing water distribution pipe and the 
downstream side rinsing water distribution pipe can be handled 
extremely easily. Therefore, it is possible to improve the operability of 
installation of the downstream side washing water distribution pipe and 
the downstream side rinsing water distribution pipe and the 
maintainability. 
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Effect of the Invention 

[0015] According to the first invention, the washing water 

distribution pipe on which the washing nozzles are installed and the 
rinsing water distribution pipe on which the rinsing nozzles are installed 
5 can be easily installed and removed from the washing chamber side. 

[00 1 6] Also, according to the second invention, the layout of the 

washing water distribution pipe and the rinsing water distribution pipe 
can be simplified. 

Brief Description of the Drawings 

10 [0017] Fig. 1 is an isometric view of an embodiment of the 

dishwasher according to the first invention; 

Fig. 2 is a side view of the interior of the dishwasher of Fig. 1; 
Fig. 3 is an enlarged view of part of the dishwasher of Fig. 2; 
Fig. 4 is an isometric view of the washing water distribution pipes 
1 5 and rinsing water distribution pipes; 

Fig. 5 is a cross-section view showing the first embodiment of the 
washing pump; 

Fig. 6 is a cross-section view showing the second embodiment of 
the washing pump; 

20 Fig. 7 is an isometric view of the double-structure distribution 

pipes; 

Fig. 8 is a front elevation of a washing pump adapted to 
double-structure distribution pipes; 

Fig. 9 is a side view of the washing pump of Fig. 8; 
25 Fig. 10 is an isometric view of an embodiment of the dishwasher 

according to the second invention; 
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Fig. 1 1 is a side view of the interior of the dishwasher of Fig. 10; 
Fig. 12 is an enlarged view of part of the dishwasher of Fig. 11; 
Fig. 13 is an isometric view of the washing pump; and 
Fig. 14 is an isometric view of the double-structure distribution 

pipes. 

Explanations of Numerals 

[0018] 1 . . . dishwasher; 3 . . . washing chamber; 12... upper 

washing nozzle (washing nozzle); 13... upper rinsing nozzle (rinsing 
nozzle); 14... lower washing nozzle (washing nozzle); 15... lower 
rinsing nozzle (rinsing nozzle); 17... washing water tank; 19... washing 
water supply pump; 21... washing water distribution pipe; 24... rinsing 
water supply pump; 28... impeller; 29... casing; 31... first connecting 
pipe; 3 3... second connecting pipe; 101... dishwasher; 103... washing 
chamber; 11 2... upper washing nozzle (washing nozzle); 11 3... upper 
rinsing nozzle (rinsing nozzle); 11 4... lower washing nozzle (washing 
nozzle); 11 5... lower rinsing nozzle (rinsing nozzle); 11 9... washing 
water supply pump; 124... rinsing water supply pump; 132... washing 
water outlet; 13 3... casing; 13 6... rinsing water outlet; 160... washing 
water distribution pipe; 161... upstream side washing water distribution 
pipe; 162... downstream side washing water distribution pipe; 
170... rinsing water distribution pipe; 171... upstream side rinsing water 
distribution pipe; 172. . .downstream side rinsing water distribution pipe. 
Best Modes for Carrying Out the Invention 
[0019] [First Embodiment] 

The following is a detailed description of the preferred 
embodiment of a dishwasher according to the first invention, with 
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reference to the drawings. 

[0020] As shown in Figs. 1 and 2, the dishwasher 1 has a 

stainless steel washer main body 2. The washer main body 2 is 
divided into an upper portion 2a forming a washing chamber 3, and a 
lower portion 2b forming a mechanical chamber 4, and a pair of support 
columns 6 extend between the upper portion 2a and the lower portion 2b 
in the comers of the rear of the washer main body 2. Also, a 
box-shaped door 7 is provided in the upper portion 2a of the washer 
main body 2 for opening and closing the washing chamber 3. The 
door 7 is freely guided in the vertical direction by the pair of support 
columns 6, and opening and closing the washing chamber 3 is carried 
out by moving in the vertical direction a handle 8 that extends 
horizontally. Legs 9 are provided in the four corners of the bottom 
surface of the washer main body 2, so that the dishwasher 1 can be 
stably installed. 

[002 1 ] A rack rail 1 1 that can be freely inserted and removed is 

installed in the washing chamber 3, and above the rack rail 11 a 
lattice-shaped dish rack (not shown in the drawings) is mounted in 
which dishes are arranged after being used. Furthermore, in the top of 
the inside of the washing chamber 3 an upper washing nozzle 1 2 having 
three arms extending in a radial direction, and an upper rinsing nozzle 
1 3 having two arms extending in a straight line are installed so that they 
can freely rotate about the same axis. In the same way, in the bottom 
of the inside of the washing chamber 3 a lower washing nozzle 14 and a 
lower rinsing nozzle 1 5 are installed so that they can freely rotate about 
the same axis. 
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[0022] In the bottom of the washing chamber 3 configured in 

this way, a washing water tank 17 is formed continuously projecting 
into the mechanical chamber 4, and a removable filter 18 is installed 
between the washing chamber 3 and the washing water tank 17. In the 
front surface of the washing water tank 17 a washing water supply 
pump (hereafter referred to as the "washing pump") 19 is installed so 
that the inlet and outlet are positioned within the washing water tank 17, 
thereby the reduction in the number of components and space is 
achieved. A washing water distribution pipe 21 is connected to the 
outlet of the washing water pump 19, and the washing water distribution 
pipe 21 passes through the washing water tank 17 and the washing 
chamber 3 and is connected to the upper washing nozzle 12 and the 
lower washing nozzle 14. 

[0023] Furthermore, a rinsing water tank 22 that is supplied with 

rinsing water by an external hot water heater (not shown in the 
drawings) is housed in the mechanical chamber 4, and a rinsing water 
supply pump (hereafter referred to as the "rinsing pump") 24 is 
connected to the rinsing water tank 22 via inlet piping 23 . The rinsing 
pump 24 is installed vertically with the impeller to the bottom (in other 
words, with the motor to the top), so that space within the mechanical 
chamber 4 is effectively utilized. An outlet pipe 26 is connected to the 
outlet of the rinsing pump 24, and an end 26a of the outlet pipe 26 
extends inside the washing water tank 17. Also, a rinsing water 
distribution pipe 27 is connected to the end 26a of the outlet pipe 26, 
and the rinsing water distribution pipe 27 passes through the washing 
water tank 17 and the washing chamber 3 and is connected to the upper 



10 



FP05-0002-00 



rinsing nozzle 13 and the lower rinsing nozzle 15. An electrical 
equipment box (not shown in the drawings) that contains a 
microcomputer or similar that controls the overall operation of the 
dishwasher 1 is housed within the mechanical chamber 4. 
[0024] Here the operation of the dishwasher 1 described above 

is explained. When the operation start button is turned ON the 
washing pump 19 starts. As a result of this, washing water stored in 
the washing water tank 17 is transmitted through the washing water 
distribution pipe 21 to the upper and lower washing nozzles 12, 14, and 
is sprayed from each washing nozzle 12, 14 onto the dishes. At this 
time, each washing nozzle 12, 14 rotates in reaction to the spraying 
washing water, so the washing water is applied thoroughly to the dishes, 
thereby efficiently washing the dirt from the dishes. Remains of 
vegetables and other dirt washed off the dishes is removed from the 
washing water that has been sprayed onto the dishes by the filter 18 and 
the washing water is recovered into the washing water tank 17, where it 
is circulated by the washing pump 19. 

[0025] Washing of dishes in this way is carried out for a 

predetermined period of time, then the washing pump 19 stops, and the 
rinsing pump 24 starts. As a result, the rinsing water stored in the 
rinsing water tank 22 is transmitted through the rinsing water 
distribution pipe 27 to the upper and lower rinsing nozzles 13, 15, and is 
sprayed from each rinsing nozzle 13, 15 onto the dishes. At this time, 
each rinsing nozzle 13, 15 rotates in reaction to the spraying rinsing 
water, so the rinsing water is applied thoroughly to the dishes, thereby 
efficiently rinsing the dishes. The rinsing water sprayed on the dishes 
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passes through the filter 18 and is recovered in the washing water tank 
17, where it will be used as washing water the next time dishes are 
washed. Rinsing of dishes in this way is carried out for a 
predetermined period of time, then the rinsing pump 24 stops, and one 
cycle of operation of the dishwasher 1 is completed. 
[0026] Next, the washing water distribution pipe 21 and the 

rinsing water distribution pipe 27 are explained in more detail. As 
shown in Fig. 3, an upstream end 21a of the washing water distribution 
pipe 2 1 is inserted into a first connecting pipe 3 1 formed in the outlet of 
a casing 29 housing an impeller 28 of the washing pump 19. An 
O-ring 32 is fitted to the inner wall surface of the upstream end 21a, so 
the upstream end 21a and the first connecting pipe 3 1 are connected in a 
watertight manner that can be freely attached and removed. The first 
connecting pipe 3 1 and the washing water distribution pipe 2 1 may be 
joined by application of pressure with a screw or another method. 
[0027] As shown in Fig. 4, the washing water distribution pipe 

21 has a main line portion 21b from the upstream end 21a passing 
through the rear of the washing chamber 3 to the top portion of the 
interior of the washing chamber 3, and an upper upstand 21c pointing 
directly downwards in the center of the top portion. Furthermore, the 
washing water distribution pipe 21 has a lower upstand 21 d directly 
below the upper upstand 21c branching from the main line portion 21b 
and pointing directly upwards. Also, the upper washing nozzle 12 and 
the upper rinsing nozzle 13 are fitted to the upper upstand 21c so that 
they can freely rotate, and the upper upstand 21c communicates with the 
upper washing nozzle 12. In the same way, the lower washing nozzle 
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14 and the lower rinsing nozzle 15 are fitted to the lower upstand 21 d so 
that they can freely rotate, and the lower upstand 2 Id communicates 
with the lower washing nozzle 14. 

[0028] Also, as shown in Fig. 3, a second connecting pipe 33 

which is the downstream end of the outlet pipe 26 connected to the 
outlet side of the rinsing pump 24 projects into the washing water tank 
17, and the second connecting pipe 33 is joined to the upstream end 27a 
of the rinsing water distribution pipe 27 by a connecting member 34. 

The upstream end 27a and the second connecting pipe 33 are inserted 

».«- 

into the ends of the connecting member 34, but an O-ring 32 is fitted to 
the internal wall of the connecting member 34, so the upstream end 27a 
and the second connecting pipe 33 are connected in a liquid-tight 
manner so that they can be freely attached and removed. The second 
connecting pipe 33 and the rinsing water distribution pipe 27 may be 
joined by application of pressure with a screw or another method. 
[0029] As shown in Fig. 4, the rinsing water distribution pipe 27 

has a main line portion 27b that extends along the main line portion 21b 
of the washing water distribution pipe 21 in the washing chamber 3, and 
a downstream end 27c of the main line portion 27b that penetrates into 
the upper upstand 21c of the washing water distribution pipe 21, and 
communicates with the upper rinsing nozzle 13. Furthermore, the 
rinsing water distribution pipe 27 has a branching portion 27d that 
branches from the main line portion 27b below the downstream end 27c, 
and the branching portion 27d penetrates into the lower upstand 2 Id of 
the washing water distribution pipe 21, and communicates with the 
lower rinsing nozzle 1 5 . 
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[0030] In this way, the downstream end 27c of the rinsing water 

distribution pipe 27 penetrates into the upper upstand 21c of the 
washing water distribution pipe 21, and the branching portion 27d of the 
rinsing water distribution pipe 27 penetrates into the lower upstand 2 1 d 
of the washing water distribution pipe 21 , so the rinsing water 
distribution pipe 27 is fitted integrally to the washing water distribution 
pipe 21 (in other words, the rinsing water distribution pipe 27 and the 
washing water distribution pipe 21 are unitized). Also, the main line 
portion 21b of the washing water distribution pipe 21 and the main line 
portion 27b of the rinsing water distribution pipe 27 are connected by a 
plate shaped bracket 36. The bracket 36 is fixed to the rear surface of 
the washing chamber 3, so the washing water distribution pipe 21 and 
the rinsing water distribution pipe 27 are held in a stable condition 
within the washing chamber 3. 

[0031] As described above, in the dishwasher 1, the washing 

water distribution pipe 21 on which the upper and lower washing 
nozzles 12, 14 are fitted is arranged within the washing chamber 3, and 
is connected to the first connecting pipe 3 1 which communicates with 
the outlet side of the washing pump 19 so that the washing water 
distribution pipe 21 can be freely attached and removed. In the same 
way, the rinsing water distribution pipe 27 on which the upper and 
lower rinsing nozzles 13, 15 are fitted is arranged within the washing 
chamber 3, and is connected to the second connecting pipe 33 which 
communicates with the outlet side of the rinsing pump 24 so that the 
rinsing water distribution pipe 27 can be freely attached and removed. 
Here, the connection between the washing water distribution pipe 21 
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and the first connecting pipe 3 1 and the connection between the rinsing 
water distribution pipe 27 and the second connecting pipe 33 are carried 
out in the washing water tank 17 in the bottom of the washing chamber 
3 , so the washing water distribution pipe 21 and the rinsing water 
distribution pipe 27 can be easily inserted and removed from the 
washing chamber 3 side. Moreover, the washing water distribution 
pipe 21 and the rinsing water distribution pipe 27 are unitized, so 
handling can be made very easy. 

[0032] Removal of the washing water distribution pipe 21 and 

the rinsing water distribution pipe 27 is carried out by the following 
procedure. First the bracket 36 is removed from the rear surface of the 
washing chamber 3. Then, the connecting member 34 is slid towards 
the rinsing water distribution pipe 27 side, and the connection of the 
second connecting pipe 33 and the rinsing water distribution pipe 27 is 
dismantled. Then, the first connecting pipe 3 1 that is inserted into the 
upstream end 21a of the washing water distribution pipe 21 is removed, 
and the connection between the first connecting pipe 31 and the 
washing water distribution pipe 21 is dismantled. In this way, removal 
of the washing water distribution pipe 21 and the rinsing water 
distribution pipe 27 is completed. Installation of the washing water 
distribution pipe 21 and the rinsing water distribution pipe 27 is reverse 
of the procedure described above. 

[0033] Also, as shown in Figs. 5 and 6, the casing 29 that 

houses the impeller 28 of the washing pump 19 is disposed within the 
washing water tank 1 7. The casing 29 is installed on a casing receiver 
37 so that the casing 29 can be freely attached and removed. For 
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example, as shown in Fig. 5, the casing 29 may be fixed to the casing 
receiver 37 using fixing bolts 38. Also, as shown in Fig. 6, the casing 
29 may be fitted to the casing receiver 37 by forming threads on the 
outer perimeter of the casing 29 and on the internal surface of the casing 
receiver 37 so that they can be screwed together. By adopting this type 
of configuration, the casing 29 can be removed from the washing 
chamber 3 side, so that maintenance and so on of the impeller 28 within 
the casing 29 can be easily carried out. An inlet 39 is formed in the 
center of the casing 29. 

[0034] However, the first invention is not limited to the 

embodiment described above. For example, as shown in Fig. 7, the 
distribution pipes may be configured in a double structure, with the 
rinsing water distribution pipe 27 inside the washing water distribution 
pipe 21. If this type of double structure distribution pipe is adopted, 
the space occupied by the washing water distribution pipe 21 and the 
rinsing water distribution pipe 27 within the washing chamber 3 can be 
reduced. 

[0035] In this case the second connecting pipe 33 may be 

arranged inside the first connecting pipe 31, but if a double structure 
distribution pipe is to be directly connected to the outlet of the casing 29 
of the washing pump 19, the washing pump 19 should be configured as 
follows. In other words, as shown in Figs. 8 and 9, the casing 29 of the 
washing pump 19 may be provided with the first connecting pipe 31, 
and the second connecting pipe 33 passes from within the first 
connecting pipe 31 through the casing 29 and extends outwards and 
may be connected to the outlet side of the rinsing pump 24. By 
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adopting this type of washing pump 19, a double structure distribution 
pipe in which the rinsing water distribution pipe 27 is arranged within 
the washing water distribution pipe 21 can be easily applied. The 
washing pump 19 shown in Figs. 8 and 9 is arranged vertically with the 
impeller below (in other words, with the motor above), and is installed 
on the side wall of the washing water tank 1 7 via a bracket 41. 
[0036] Also, in the embodiment described above, the first 

connecting pipe 31 is provided on the side wall side of the washing 
water tank 17, and the second connecting pipe 33 is provided on the 
bottom wall side of the washing water tank 17, but the arrangement 
position of each connecting pipe 31, 33 is not limited to positions such 
as the side wall side or the bottom wall side of the washing water tank 
17, provided that they can be connected to the washing water 
distribution pipe 21 or the rinsing water distribution pipe 27 within the 
washing water tank 17. 
[003 7] [Second Embodiment] 

The following is a detailed description of the preferred 
embodiment of a dishwasher according to the second invention, with 
reference to the drawings. 

[0038] As shown in Figs. 10 and 11, the dishwasher 101 has a 

stainless steel washer main body 102. The washer main body 102 is 
divided into an upper portion 1 02a forming a washing chamber 1 03 , and 
a lower portion 102b forming a mechanical chamber 104, and a pair of 
support columns 106 extends between the upper portion 102a and the 
lower portion 102b in the comers of the rear of the washer main body 
102. Also, a box-shaped door 107 is provided in the upper portion 
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1 02a of the washer main body 1 02 for opening and closing the washing 
chamber 103. The door 107 is freely guided in the vertical direction 
by the pair of support columns 106, and opening and closing the 
washing chamber 1 03 is carried out by moving in the vertical direction a 
handle 108 that extends horizontally. Legs 109 are provided in the 
four corners of the bottom surface of the washer main body 102, so that 
the dishwasher 101 can be stably installed. 

[0039] A rack rail 111 is removably installed in the washing 

chamber 103, and above the rack rail 111a lattice-shaped dish rack (not 
shown in the drawings) is mounted in which dishes are arranged after 
being used. Furthermore, in the top of the inside of the washing 
chamber 103 an upper washing nozzle 112 having three , arms extending 
in a radial direction, and an upper rinsing nozzle 113 having two arms 
extending in a straight line are installed so that they can freely rotate 
about the same axis. In the same way, in the bottom of the inside of 
the washing chamber 103 a lower washing nozzle 114 and a lower 
rinsing nozzle 115 are installed so that they can freely rotate about the 
same axis. 

[0040] In the bottom of the washing chamber 103 configured in 

this way, a washing water tank 117 is formed continuously projecting 
into the mechanical chamber 1 04, and a removable filter 1 1 8 is installed 
between the washing chamber 103 and the washing water tank 117. In 
the front surface of the washing water tank 117a washing water supply 
pump (hereafter referred to as the "washing pump") 1 1 9 is installed via 
a bracket 120 so that a washing water inlet 131 and a washing water 
outlet 132 are within the washing water tank 117. The washing water 
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outlet 132 of the washing pump 119 and each of the washing nozzles 
112, 114 are connected by a washing water distribution pipe 160 that 
passes through the washing water tank 1 1 7 and the washing chamber 
103. The washing water distribution pipe 160 includes an upstream 
side washing water distribution pipe 161 connected to the washing 
water outlet 132 and a downstream side washing water distribution pipe 
162 connected to each washing nozzle 112, 114. The washing pump 
1 19 is placed vertically with a casing 133 that houses the impeller facing 
downwards (in other words, with a motor 134 facing upwards), and 
installed within the washing water tank 1 1 7 so that the washing water 
inlet 131 and the washing water outlet 132 open into the washing water 
tank 117, so space in the mechanical chamber 104 can be efficiently 
utilized. 

[0041] Furthermore, a rinsing water tank 122 that is supplied 

with rinsing water by an external hot water heater (not shown in the 
drawings) is housed in the mechanical chamber 104, and the rinsing 
water tank 122 is connected to a rinsing water inlet (not shown in the 
drawings) of a rinsing water supply pump (hereafter referred to as the 
"rinsing pump") 124 via a connecting pipe (not shown on the drawings). 
The rinsing pump 124 is installed vertically with the casing that houses 
the impeller to the bottom (in other words, with the motor to the top), so 
that space within the mechanical chamber 104 is effectively utilized. 
A rinsing water outlet 136 of the rinsing pump 124 and each rinsing 
nozzle 113, 115 are connected by a rinsing water distribution pipe 170 
that passes at least partially through the washing water distribution pipe 
160, the rinsing water distribution pipe 170 passes from within the 
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washing water distribution pipe 160 through the washing water outlet 
132 and penetrates the casing 133 of the washing pump 119. The 
rinsing water distribution pipe 170 includes an upstream side rinsing 
water distribution pipe 171 connected to the rinsing water outlet 136 
and a downstream side rinsing water distribution pipe 1 72 connected to 
each nozzle 113, 115. An electrical equipment box (not shown in the 
drawings) that contains a microcomputer or similar that controls the 
overall operation of the dishwasher 1 0 1 is housed within the mechanical 
chamber 104. 

[0042] Here the operation of the dishwasher 101 described 

above is explained. When the operation start button is turned ON the 
washing pump 119 starts. As a result of this, washing water stored in 
the washing water tank 117 is transmitted through the washing water 
distribution pipe 160 to the upper and lower washing nozzles 112, 114, 
and is sprayed from each washing nozzle 112, 114 onto the dishes. At 
this time, each washing nozzle 112, 114 rotates in reaction to the 
spraying washing water, so the washing water is applied thoroughly to 
the dishes, thereby efficiently washing the dirt from the dishes. 
Remains of vegetables and other dirt washed off the dishes is removed 
from the washing water that has been sprayed onto the dishes by the 
filter 118 and the washing water is recovered into the washing water 
tank 117, where it is circulated by the washing pump 119. 
[0043] Washing of dishes in this way is carried out for a 

predetermined period of time, then the washing pump 119 stops, and the 
rinsing pump 124 starts. As a result, the rinsing water stored in the 
rinsing water tank 122 is transmitted through the rinsing water 
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distribution pipe 170 to the upper and lower rinsing nozzles 113, 115, 
and is sprayed from each rinsing nozzle 113, 115 onto the dishes. At 
this time, each rinsing nozzle 113, 115 rotates in reaction to the spraying 
rinsing water, so the rinsing water is applied thoroughly to the dishes, 
thereby efficiently rinsing the dishes. The rinsing water sprayed on the 
dishes passes through the filter 118 and is recovered in the washing 
water tank 117, where it will be used as washing water the next time 
dishes are washed. Rinsing of dishes in this way is carried out for a 
predetermined period of time, then the rinsing pump 1 24 stops, and one 
cycle of operation of the dishwasher 101 is completed. 
[0044] In the operation of this dishwasher 101, there is a 

possibility that while washing dishes sprayed washing water could 
penetrate into the rinsing water distribution pipe 170 particularly 
through the rinsing water spray holes of the lower rinsing nozzle 115, 
and in the worst case washing water with detergent or dirt could flow 
back into the rinsing water tank 122. However, as shown in Fig. 10, in 
the dishwasher 101 the structure of the upstream side rinsing water 
distribution pipe 171 between the washing pump 119 and the rinsing 
pump 124 has a loop shaped trap, so reverse flow of washing water 
containing detergent or dirt into the rinsing water tank 122 can be 
prevented. 

[0045] Next, the washing pump 119, the washing water 

distribution pipe 160, and the rinsing water distribution pipe 170 are 
explained in more detail. 

[0046] As shown in Figs. 12 and 13, the washing pump 119 has 

a pipe 137 that extends into the casing 133 from the washing water 
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outlet 132 and penetrates the wall of the casing 133 in a downward 
direction. It is desirable that the casing 133 and the pipe 137 are 
formed integrally from resin. This is because manufacture of the 
casing 133 including the pipe 137 can be simplified, and water leakage 
5 can be prevented. An end portion 138a of a pipe 138 connected to the 

rinsing water outlet 136 of the rinsing water pump 124 is fitted to an end 
portion 137a of the pipe 137 via an O-ring 139, and as a result the pipe 
137 and the pipe 138 are connected, to form the upstream side rinsing 
water distribution pipe 171. Also, an end portion 161a of the upstream 

10 side washing water distribution pipe 161 is fitted to an end portion 133a 

formed in the washing water outlet 132 in the casing 133 of the washing 
pump 119 via an O-ring 139. The upstream side washing water 
distribution pipe 161 is made of metal, and is fixed by welding where it 
penetrates the wall of the metal washing water tank 117. Leakage of 

15 water from the connection of the washing water tank 117 and the 

upstream side washing water distribution pipe 161 can be prevented by 
welding, and moreover the strength of the connection can be improved. 
[0047] A connector 141 that can be freely attached and removed 

is fitted to the flanges formed on each end portion 137a, 138a, and a 

20 connector 142 that can be freely attached and removed is fitted to the 

flanges formed on each end portion 133a, 161a. As a result, if the 
connector 141 is removed the connection of the end portion 137a and 
the end portion 138a is dismantled, and if the connector 142 is removed 
the connection of the end portion 133a and the end portion 161a is 

25 dismantled, and if bolts 143 connecting the bracket 120 to the wall of 

the washing water tank 1 1 7 are removed, the washing pump 119 can be 
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removed. In this way the washing pump 119 can be easily removed, so 
the maintainability of the washing pump 1 1 9 can be improved. 
[0048] Also, as shown in Figs. 12 and 14, in the upstream side 

washing water distribution pipe 161 an end portion 161b projecting into 
the washing water tank 117 is fitted to an end portion 162a of the 
downstream side washing water distribution pipe 162 via an O-ring 139, 
and an end portion 137b of the pipe 137 of the upstream side rinsing 
water distribution pipe 171 is fitted to an end portion 172a of the 
downstream side rinsing water distribution pipe 172 via an O-ring 139. 
Here, the downstream side washing water distribution pipe 162 and the 
downstream side rinsing water distribution pipe 1 72 are integrated as a 
double structure distribution pipe, as shown in Fig. 14, so the 
connection of the upstream side washing water distribution pipe 161 and 
the downstream side washing water distribution pipe 162 and the 
connection of the upstream side rinsing water distribution pipe 171 and 
the downstream side rinsing water distribution pipe 172 can be made 
from within the washing chamber 103, by inserting the end portions 
162a, 172a into the washing water tank 117 from the washing chamber 
103 and fastening them to the end portions 161b, 137b. Also, 
dismantling the connection of the upstream side washing water 
distribution pipe 161 and the downstream side washing water 
distribution pipe 162, and dismantling the connection of the upstream 
side rinsing water distribution pipe 171 and the downstream side rinsing 
water distribution pipe 1 72 can also of course be carried out from within 
the washing chamber 103. Also, the downstream side washing water 
distribution pipe 162 and the downstream side rinsing water distribution 
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pipe 1 72 integrated as a double structure distribution pipe may be fixed 
to the rear surface of the washing chamber 1 03 by a bracket (not shown 
in the drawings) so that it can be freely attached and removed. In this 
way, it is possible to stably fix the downstream side washing water 
distribution pipe 1 62 and the downstream side rinsing water distribution 
pipe 1 72 within the washing chamber 1 03 . 

[0049] In the dishwasher 101 configured as described above, the 

rinsing water distribution pipe 170 that connects the rinsing pump 124 
and the rinsing nozzles 113, 115 is arranged within the washing water 
distribution pipe 1 60 that connects the rinsing pump 119 and the rinsing 
nozzles 112, 114, moreover, the rinsing water distribution pipe 170 
penetrates the casing 133 of the washing pump 119 via the washing 
water outlet 132. In this way, the piping from the washing pump 119 
to the nozzles 112 - 115 is a double structure distribution pipe formed 
from the washing water distribution pipe 160 and the rinsing water 
distribution pipe 170, so it is possible to simplify the layout of the 
washing water distribution pipe 160 and the rinsing water distribution 
pipe 170. Therefore, the space within the washing chamber 103 
increases, and piping cost is reduced, and benefits are obtained from the 
hygiene, cleaning, and maintenance aspects. Furthermore, for piping a 
double structure distribution pipe consisting of the washing water 
distribution pipe 160 and the rinsing water distribution pipe 170, one 
fewer insertion hole is required in the washing water tank 117 compared 
with the case of separately piping the washing water distribution pipe 
160 and the rinsing water distribution pipe 170. 

[0050] Also, the connection of the upstream side washing water 
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distribution pipe 161 and the downstream side washing water 
distribution pipe 162, and the connection of the upstream side rinsing 
water distribution pipe 171 and the downstream side rinsing water 
distribution pipe 172 can be freely attached and detached from within 
the washing chamber 103, so the downstream side washing water 
distribution pipe 162 and the downstream side rinsing water distribution 
pipe 1 72 can be easily attached and detached from the washing chamber 
103 side. Moreover, the downstream side washing water distribution 
pipe 162 and the downstream side rinsing water distribution pipe 172 
are integrated as a double structure distribution pipe, so the downstream 
side washing water distribution pipe 162 and the downstream side 
rinsing water distribution pipe 172 can be handled extremely easily. 
Therefore the operability and maintainability of the downstream side 
washing water distribution pipe 162 and the downstream side rinsing 
water distribution pipe 1 72 can be improved. 

[0051] The second invention is not limited to the embodiment 

described above. For example, in the embodiment described above, 
the washing pump 119 was arranged vertically, but in the second 
invention the washing pump 119 may be arranged horizontally. Also, 
the washing pump 119 is not limited to the side surface of the washing 
water tank 117, for example, it may be arranged on the bottom of the 
mechanical chamber 104 by extending the upstream side washing water 
distribution pipe 161. In this case, the upstream side washing water 
distribution pipe 161 may be configured as a plurality of pipes 
connected together, such as a pipe fixed by welding to the washing 
water tank 117 and another pipe. Also, the end portion 137a of the 
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pipe 137 is not limited to the underside of the casing 133, for example 
the end portion 137a may be arranged to the side of the casing 133 or to 
another part. Furthermore, the upstream side washing water 
distribution pipe 161 is separate from the casing 133 from 
considerations of maintenance, but the casing 133 and the upstream side 
washing water distribution pipe 161 may be made integrally from metal, 
and directly installed in the washing water tank 117 by welding or 
similar. In this case, the part that projects into the washing water tank 
117 becomes the upstream side washing water distribution pipe 161. 
Industrial Applicability 

[0052] According to the first invention, the washing water 

distribution pipe on which the washing nozzles are installed and the 
rinsing water distribution pipe ori which the rinsing nozzles are installed 
can be easily inserted and removed from the washing chamber side. 
[0053] Also, according to the second invention, the layout of the 

washing water distribution pipe and the rinsing water distribution pipe 
can be simplified. 
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